Monoamine-synthesizing enzymes in central dopaminergic, noradrenergic and serotonergic neurons. Immunocytochemical localization by light and electron microscopy.
The monoamine-synthesizing enzymes tyrosine hydroxylase (TH), dopamine-beta-hydroxylase (DBH) and tryptophan hydroxylase (TrH) were immunocytochemical localized in dopaminergic, noradrenergic and serotonergic neurons of rat brain by light and electron microscopy. In dopaminergic and serotonergic neurons, the respective synthesizing enzymes. TH and TrH, were distributed throughout the cytoplasm of the neuronal perikarya, dendrites, axons and terminals. The most selective accumulation of reaction product for the specific enzyme was associated: (a) in perikarya with endoplasmic reticulum, Golgi apparatus and microtubules, (b) in processes with microtubules, and (c) in terminals with dense granules or clear vesicles. The labeled terminals were characterized by their content of labeled organelles and the absence of synaptic junctions. In noradrenergic neurons, both TH and DBH were localized in the perikarya, similar to TH in dopamine neurons. TH and DBH differed in their localization within proximal axons and dendrites in that TH was associated with microtubules but DBH was not. These results provide ultrastructural evidence to suggest that monoamines may be: (a) synthesized by enzymes which are associated with different organelles depending on the portion of the neuron and the type of enzyme; (b) synthesized in both axons and dendrites and (c) released from terminals without postsynaptic membrane specializations.